ically distinct phases. The steep Ca 2ϩ dependence of
dependence of the underlying vesicle fusion and sub-
to the membrane at the bottom of the ribbons, as determined by electron microscopy (von Gersdorff et al., sequent endocytosis, we combined Ca 2؉ uncaging with membrane capacitance measurements in mouse 1996). However, synaptic vesicles are not strictly confined to the ribbons in these cell types, and results from
IHCs. Rapid elevations in [Ca

2؉
] i above 8 M caused a biphasic capacitance increase corresponding to the total internal reflection fluorescence microscopy (TIRFM) experiments performed in goldfish retinal bipolar neufusion of ‫000,04ف‬ vesicles. The kinetics of exocytosis displayed a fifth-order Ca 2؉ dependence reaching rons show the occurrence of release events away from the ribbon-type active zones (Zenisek et al., 2000) . maximal rates of Ͼ3 ϫ 10 7 vesicle/s. Exocytosis was always followed by slow, compensatory endocytosis Therefore, it is likely that sustained release originates, at least partially, from the exocytosis of fusion competent ( Ϸ 15 s). Higher [Ca 2؉ ] i increased the contribution of a faster mode of endocytosis with a Ca 2؉ -independent vesicles distal from the ribbon structures. The slower release of these vesicles could then simply reflect the time constant of ‫003ف‬ ms. These properties provide for rapid and sustained transmitter release from this lower [Ca 2ϩ ] i signal that these vesicles experience due to the longer distance from Ca 2ϩ channels. large presynaptic terminal.
The use of flash photolysis of caged Ca 2ϩ to create spatially homogenous increases in [Ca 2ϩ ] i has proved Introduction to be a powerful method to determine the number of fusion competent vesicles and their release kinetics inCochlear inner hair cells transduce mechanical stimuli into receptor potentials, which in turn control the release dependent of their localization to Ca 2ϩ channels. Interestingly, Ca 2ϩ concentrations of 20-100 M are needed of neurotransmitter onto postsynaptic receptors of the auditory nerve (for review, see Sewell, 1996) . Their speto drive exocytosis in goldfish bipolar ribbon synapses (Heidelberger et al., 1994), whereas submicromolar to cialized role in translating sound into auditory nerve stimulation sets high demands on the synaptic transmislow micromolar concentrations already cause robust release at fast central synapses (Bollmann et 
Discussion
In this study we have combined Ca 2ϩ uncaging with membrane capacitance measurements to investigate the Ca 2ϩ dependence of exo-and endocytosis in a mature presynaptic preparation from mouse. Using these methods we revealed several properties that may underlie the ability of these sensory cells to produce both rapid and sustained phases of transmitter release. These properties include a steep Ca 2ϩ dependence of vesicle fusion, a large reservoir of fusion competent vesicles, and two complementary modes of endocytosis that ensure efficient membrane retrieval under various stimulus intensities. 
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